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SPECIFICATION 

. WHAT IS CLAIMED IS; 
1. A flexible tube for an endoscope comprised of a flex, blade, 
and outer film in order from the inner side, wherein the outer 
film has a double-layer structure consisting of an outer layer 
and inner layer, and the outer layer is formed from a material 

. which is excellent in flexibility, and the inner layer is formed 
from a material which is excellent in elasticity. 
2.. A flexible tube for an endoscope as set forth in Claim 1, 
wherein the outer layer is made from polyurethane, and the inner 
layer is made from polyester.. 
DETAILED DESCRIPTION OF THE INVENTION 
[Field of the Invention] 
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The present invention relates to a flexible tube for an 
endoscope which is arranged so as to be easily inserted into 
a body cavity. 
[Prior Arts] 

Generally, an endoscope is comprised of a front end part 
having an observation window, illumination window, and forceps 
inlet, an insertion part and a bending manipulation mechanism 
having a bending portion and flexible portion to be remotely 
manipulated, and a manipulation part having an ocular part, 
and inside the endoscope, an optical fiber bundle for 
observation, optical fiber bundle for illumination, and 
forceps path are provided. And, via the insertion part, the 
front end part is inserted into a body cavity for observation 
and treatment of a desired portion. 

There are endoscopes for observation of the gullet, stomach, 
duodenum, small intestine, large intestine, and so on, and in 
particular, in order to insert a flexible endoscope into the 
depth of a body cavity such as the duodenum, small intestine, 
and large intestine, the degrees of elasticity and flexibility 
at the flexible portion to be inserted into the depth in a body 
cavity greatly influence its' insertability , and also, it has 
been clinically confirmed that the abovementioned degrees 
influence the degree of pain of a patient. 
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Various prior-arts are known, for example, as shown in 
Japanese Laid-Open Utility Model Publication No. Sho-56- 
101301, a part of the outer film of a flexible tube for an 
endoscope is provided with a double-layer structure to make 
the front end side soft and the manipulation part side 
relatively hard, whereby its insertability into a body cavity 
is improved, or as shown in Japanese Laid-Open Utility Model 
Publication No. Sho-55-1 12505 , the outer film of a flexible 
tube for an endoscope is provided with a double-layer structure 
consisting of a soft layer and hard layer, and the thickness 
of the hard layer is gradually decreased from the manipulation 
part side to the front end side. 
[Problems to be Solved by the Invention] 

In the prior-arts, the outer film of the flexible tube for 
an endoscope is provided with a partial or entire double-layer 
structure, the front end side of the insertion part is made 
soft, and the manipulation part side is made hard, whereby 
insertability is improved to reduce patient's pain, however, 
since the elasticity of the insertion part which influences 
most the insertability into a body cavity is not improved at 
all, difficulty in insertion and patient's pain still remain. 

The present invention is made in view of the above 
circumstances, and the object thereof is to reduce patient's 
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pain by improving elasticity of the flexible tube for an 
endoscope as an insertion part to make insertion into a body 
cavity easier. 

[Means for Solving Problems and Action] 

This flexible tube for an endoscope has outer film 9 of a 
double-layer structure consisting of outer layer 10 and inner 
layer 11 , wherein the outer layer 10 is made from a soft material 
such as polyurethane, and the inner layer 11 is made from an 
elastic material such as polyester, whereby the elasticity and 
flexibility are properly synthesized. 
[Preferred Embodiment] 

Hereinafter, an embodiment of the invention shall be 
described with reference to the drawings . 

Fig. 1 shows the sectional structure of a flexible tube for, 
an endoscope, and Fig. 2 shows the entirety of the endoscope. 
Describing the arrangement of the endoscope on the basis of 
Fig. 2, 1 is a manipulation part, 2 is an insertion part, and 
3 is a front end part. The insertion part 2 is comprised of 
bending portion 4 and flexible portion 5, and arranged so as 
to be manipulated to bend by manipulation knob 6 provided at 
the manipulation part 1. The flexible tube 5 for an endoscope 
thus arranged is comprised of flex 7 formed by spirally winding 
a band-shaped metallic material, blade 8 formed by weaving the 
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outer circumference of the flex 7 Into a net form, and outer 
film 9 covering the outer circumference of the blade 8 .. 

And, the outer film 9 has a double-layer structure consisting 
of outer layer 10 and inner layer 11, wherein the outer layer 

10 is excellent in flexibility and formed from polyurethane 
which is excellent in printing performance and resistant to 
damage, and the inner layer 11 is formed from polyurethane which 
is excellent in elasticity- The outer layer 10 and inner layer 

11 are closely adhered by an adhesive or the like. 

In the flexible tube for an endoscope thus arranged, since 
a material such as polyester excellent in elasticity is used 
for the inner layer 11 of the outer film 9, proper elasticity 
is obtained. That is, as shown in Fig. 3, the relationship 
between displacement and repulsion when the flexible tube for 
an endoscope having a fixed span is pressed into a fixed depth 
is expressed as shown in Fig- 4. That is, the curve a shows 
the case when pressing-in, and the curve b shows the case when 
restoring, whereby, the elasticity is defined by the following 
expression: 

Inner loss ratio when the hysteresis is determined equal- 
when restoring 

to 1 - — . 

when pressing - in 

Accordingly, although 0..3 through 0.2 are determined in the 
prior-arts, 0.1 or less is determined in the invention. 
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Also, according to the abovementioned embodiment, since the 
inner layer 11 is polyester, and the outer layer 10 is 
polyurethane, the outer surface is polyurethane and is 
resistant to damage, whereby an effect of the embodiment is 
obtained whereby the printing performance is excellent. 
However, not limited to the abovementioned embodiment, even 
if the outer layer 10 is made from a polyolef in-based, vinyl 
chloride-based, or polyethylene chloride-based material, it 
can be provided with flexibility, and even if the inner layer 
10 is made from a polyamide-based material, it can be provided 
with elasticity. 
[Effects of the Invention] 

As described above, according to the invention, the outer 
film of the flexible tube is provided with at least a 
double-layer structure consisting of an outer layer and inner 
layer, and the outer layer is made from a material excellent 
in flexibility, and the inner layer is made from a material 
excellent in elasticity, whereby the elasticity and 
flexibility are properly synthesized to improve insertability 
into a body cavity and reduce patient's pain. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig, 1 and Fig. 2 show an embodiment of the invention, wherein 
Fig. 1 is a sectional view showing the flexible tube for an 
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endoscope partially cut, and Fig. 2 is a perspective view of 
the endoscope, Fig. 3 is an explanatory diagram for the test 
of the degree of the elast icity, and Fig- 4 is a characteristics 
chart showing the relationship between the displacement and 
repulsion when the flexible tube is pressed-in. 

7 flex, 8. .blade, 9.... ..outer film, 

10 ...outer layer, 11 inner layer 
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Pressing - in 



